The common Arg389gly ADRB1 polymorphism affects heart rate response to the ultra-short-acting β(1) adrenergic receptor antagonist esmolol in healthy individuals.
The β1-adrenergic receptor (β1AR) Arg389Gly polymorphism affects responses to orally administered β1AR antagonists (β-blockers) in vivo. However, the effect of this polymorphism on the early heart rate response to β-blockers has not been evaluated. The aim of this study was to determine the effect of the Arg389Gly polymorphism on the inhibition of exercise-induced tachycardia by esmolol, an ultra-short-acting intravenously administered β1AR antagonist. Healthy nonsmoking White individuals were enrolled on the basis of their ADRB1 genotype, including carriers of 0, 1 or 2 Arg389 alleles (n=9 in each group, total 27, 18 men). Placebo and esmolol were infused consecutively for 10 min each, separated by 30 min. At the end of each infusion, participants performed dynamic handgrip exercise. Heart rate and blood pressure were compared among three ADRB1 genotypes. Carriers of 0, 1, or 2 Arg389 alleles varied significantly in both exercise-induced tachycardia during esmolol (P(ANOVA)=0.030) and esmolol inhibition of exercise-induced tachycardia [0.78±7.70, 5.11±4.05, 10.22±9.78 bpm, respectively (P=0.014)]. The early effect of esmolol on exercise-induced tachycardia was significantly greater among Arg389 than in Gly389 homozygote healthy individuals (NCT01388036).